The regional cerebral blood flow (rCBF) can be measured quantitatively by the inert gas clearance method but this necessitates intracarotid injection and fairly elaborate data processing. Oldendorf has proposed the measurement of the cerebral circulation time of a non-diffusible isotope as a simpler alternative, and has published the results in a series of patients with various intracranial disorders. (Oldendorf, 1962; Oldendorf and Kitano, 
SUMMARY The mode circulation time was measured using intravenously injected technetium 99m and a collimation system devised to discriminate between the right and left sides of the head. The results in 21 normal men were used as a basis of assessing the findings in 205 patients, made up of five diagnostic groups (ischaemia, haematoma, subarachnoid haemorrhage, intracranial tumour, and head injury). The average mode circulation time in the affected hemisphere for the three groups with vascular disease was increased, but even in these groups half the patients had a mode circulation time within 1 SD of normal mean; similar results were found for asymmetry between the hemispheres. In serial measurements in 45 patients no correlation was found between change in mode circulation time and the clinical state. That so many results are within the normal range limits the value of this method.
The regional cerebral blood flow (rCBF) can be measured quantitatively by the inert gas clearance method but this necessitates intracarotid injection and fairly elaborate data processing. Oldendorf has proposed the measurement of the cerebral circulation time of a non-diffusible isotope as a simpler alternative, and has published the results in a series of patients with various intracranial disorders. (Oldendorf, 1962; Oldendorf and Kitano, 1967) . Subsequently Taylor applied the method to patients with head injuries, with subarachnoid haemorrhage, and with senile dementia and claimed to find a significant variation from normal in certain groups of patients with these conditions (Taylor and Bell, 1966; Kak and Taylor, 1967; Ball and Taylor, 1967) .
The relative simplicity of this method makes it attractive to clinicians, but the deductions which can validly be drawn about the cerebral circulation from measurements of the circulation time have been challenged by Lassen (1967) and by James (1967 (Rowan, Harper, Miller, Tedeschi, and Jennett, 1970) .
METHOD
A non-diffusible isotope is injected intravenously, and its passage through the brain is monitored by recording the gamma activity through the intact skull. The primary curve obtained gives the relationship of activity against time; this is then differentiated to obtain a secondary curve of rate of change of activity against time. The time interval between the maximum and minimum points of this bipolar curve denotes the difference in time between the arrival and disappearance of maximum radioactivity in the field of view of the detector and this gives the mode circulation time (MCT) (Fig. 1) two-channel chart recorder and the inLervals between the maximum and minimum points on each curve were measured to provide the MCT for each hemisphere.
ANALYSIS OF CURVES In our studies only the mode circulation was measured. Other workers have attached significance to the slope of the line drawn on the primary activity/time curve from the point of appearance of the isotope in the head to the point of maximum activity, and to the slope of the line drawn from this peak value to the point of clearance of the activity to the recirculation level: furthermore, significance has been attached also to the 'appearance-to-peak' and the 'peak-to-clearance' time intervals. These parameters depend on so many variables-for example, injection time lag, fraction of total blood volume supplied to the brain, distribution of activity within the injection bolus-that their measurement could give rise to quite erroneous conclusions concerning the cerebral circulation. We have concentrated on the differentiated curve and measured only the time interval between the maximum and minimum points on this curve, which has been termed the mode circulation time. (Table 2b ).
ASYMMETRY BETWEEN HEMISPHERES The difference from normal asymmetry was most significant for the group of patients with haematoma (P < 0 01), and not so significant for patients with ischaemia and subarachnoid haemorrhage (P < O)O5). There was no significant difference from normal asymmetry for patients in the head injury and tumour groups (Table 3) .
There was no statistically significant difference in asymmetry between subarachnoid haemorrhage patients with and without spasm. When clinical state and diagnosis were taken together there was no significant difference in asymmetry between the three categories of hemiparesis and conscious state.
When patients are considered as individuals, we find that 64% of all patients had asymmetry values within 1 SD of the normal mean. In the diagnostic Disturbances of the cerebral circulation in and around various intracranial lesions are very complex and care is needed in interpreting data about such situations. An area of infarction due to vessel occlusion may not affect the flow in a sufficiently large area of surrounding brain to affect measurements of rCBF or of MCT, both of which may therefore remain quite normal. However, rCBF studies in patients with strokes, tumours, and head injuries have shown that focal area of hyperaemia may occur adjacent to pathological zones, but that these may not be detected by methods which 'look at' large areas of brain, in which the average flow may be normal (Brock, Fieschi, Ingvar, Lassen, and Schurmann, 1969) . Even when flow is altered in the brain as a whole, the MCT may not alter in a commensurate fashion. This we have shown in experiments on baboons involving simultaneous measurement of circulation and rCBF (Rowan et al., 1970) . It is no surprise, therefore, to discover that circulation times should remain within normal limits in such a high proportion of patients with intracranial lesions. This, together with the rather wide range of the MCT in normal subjects, considerably restricts the value of this method of investigating the cerebral circulation, both as a screening test and in the recording of changes in individual patients.
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